To quantify the degree of abuse or criminal behavior among young females presenting for reproductive health care services. 
A substantial number of previous studies have documented that experience of abuse is associated with sexually risky behavior and pregnancy among adolescents. [1] [2] [3] [4] [5] In contrast, the current evaluation takes the perspective of the provider delivering reproductive health care to this population. Additionally, the current evaluation quantifies the association between reproductive health care and criminal behavior or ongoing abuse by a caretaker. This evaluation was undertaken to assist with the development of public health recommendations targeted toward the youngest females of reproductive age and their health care providers. To accomplish this, Alaskan females aged 10 through 15 years enrolled in Medicaid were evaluated to determine the association between presentation for reproductive health care and ongoing abuse or criminal behavior.
MATERIALS AND METHODS
This was a combination of a descriptive and crosssectional study involving the linkage of various administrative databases. Females aged 10 through 15 years of age who were enrolled in Medicaid during 1999 through 2003 formed the study population. Among these subjects, reproductive health-related medical claims (pregnancy, sexually transmitted infection, or contraceptive management), suspected abuse or neglect by a caretaker resulting in referral to Child Protective Services, and criminal activity resulting in Juvenile Justice referral were evaluated by Alaska Native status and Anchorage residence. Health care delivery in Alaska is largely stratified by Alaska Native status, because Alaska Native beneficiaries have access to care at Alaska Native Corporation health facilities. Anchorage is Alaska's largest city with almost half of the state's population.
A cross-sectional analysis was performed to evaluate the association between having a reproductive health-related medical claim and having a referral to Child Protective Services or Juvenile Justice. The primary tested hypothesis was that females enrolled in Medicaid who had a claim for reproductive health care would be more likely than those without such a claim to have experienced physical or sexual abuse by a caretaker or a referral to Juvenile Justice.
A master data file was obtained from the Alaska Division of Medical Assistance, which contained information on all females enrolled in Medicaid at any point during January 1999 through December 2003 and who were aged 10 through 15 years on December 31 of any study year. This file contained a unique identifier for each person, social security number, name, residence, race, gender, and date of birth. Nine percent of all enrollees and 17% who experienced one of the evaluated clinical outcomes were enrolled in Medicaid during all 5 study years.
A clinical outcomes database was created by identifying all billing claims for outcomes of interest that occurred for females aged 10 through 15 years at the time of presentation. Clinical outcomes were categorized using International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) and included codes V22 and V23 (pregnancy), V24 (postpartum care and examination), V25 (contraceptive management), 630 -676 (complications of pregnancy, child birth, and puerperium), 90 -99 (syphilis and other venereal diseases), and 42 (human immunodeficiency virus [HIV] infection).
Code V72.4 (pregnancy examination or test) was not included because it would have included an unknown number of subjects tested for reasons other than reproductive health or sexual activity, such as radiological or presurgical evaluation or at a guardian's insistence. This rule excluded 131 subjects who would otherwise have been included. When these 131 subjects were evaluated to determine their risk of Child Protective Services or Juvenile Justice referral, results were almost identical to results for subjects included in final analysis. Thus, this rule did not alter substantially overall results or conclusions.
To determine which study subjects had a live birth and to have information on father's age for these births, the Alaska Bureau of Vital Statistics provided a database of live births that occurred to Alaska residents during January minor, importing alcohol by an unlicensed person, possession of illegal substances, purchase or delivery of alcohol by a minor, presence of a minor on the premises of an establishment serving alcohol. To evaluate the association between reproductive health care and either Child Protective Services or Juvenile Justice referral, cross-sectional analyses were performed and odds ratios were calculated. Logistic regression models were created that adjusted for age at Medicaid enrollment, the number of days enrolled in Medicaid, Alaska Native status (as defined by the Medicaid file), and Anchorage residence. The number of days enrolled in Medicaid determined the at-risk period for reproductive health outcomes. Despite the small number of outcomes included in some analyses, adjusted results using logistic regression differed little from bivariate analyses.
In theory, analyses could be influenced if some subjects were enrolled in Medicaid too briefly to allow some outcomes to occur. However, when analyses were repeated and limited to persons enrolled in Medicaid for at least 365 days, virtually identical results were obtained. Because of this and because small sample sizes for some outcomes prevented analysis using the restricted dataset, results are presented only for analyses performed on the entire dataset. All analyses were conducted with SPSS 11.0 (SPSS Inc., Chicago, IL).
This evaluation used existing public health databases housed within the Alaska Department of Health and Social Services. No additional information from subjects was obtained and no subjects were contacted. As an evaluation of routine public health surveillance databases by a legally empowered governmental authority for the development of public health recommendations, no institutional review board approval was sought or obtained. After the decision to publish results, approval was obtained from the University of Alaska, Anchorage Institutional Review Board. The Alaska Department of Health and Social Services has a commitment to patient confidentiality including formal confidentiality procedures and training, password-encrypted data files, password-protected computer log-on, and a firewall specific to the Section of Epidemiology server where final data files were housed. . Approximately 44% of subjects were first enrolled in Medicaid at age 10 years, the earliest age possible given the study design, while the remainder was divided equally among ages 11-15 years (Fig.  1) .
RESULTS
Among all subjects, 317 (1.5%) had a billing code for pregnancy, including 178 (56%) with a live birth, 63 (20%) with documented pregnancy termination, and 76 (24%) with no evidence of a live birth and that were considered to have had a pregnancy termination. There were 575 (2.7%) that had an approved billing code for contraceptive management, 23 (0.11%) for a sexually transmitted infection evaluation, and none for HIV evaluation. A total of 841 (3.9%) subjects had one or more approved claims for one of the evaluated medical outcomes. For live births, pregnancy terminations, and any reproductive health-related approved claim, the incidences were 3.7, 2.7, and 16 per 1,000 subjects per year, respectively. Among subjects with a reproductive health claims, most were 14 or 15 years of age at the time of the first claim (Fig. 1) .
Among all subjects, 2,930 (14%) had a Child Protective Services referral including 1,996 (9.3%) for physical or sexual abuse. There were 870 (4.1%) with substantiated physical or sexual abuse, including 375 (1.8%) with substantiated sexual and 538 (2.5%) with substantiated physical abuse; respective incidences were 17, 7.2, and 10 per 1,000 per year. Among subjects with substantiated physical or sexual abuse, the age at first documented abuse was relatively evenly divided by year of age (Fig. 1) .
Among all subjects, 1,858 (8.7%) were referred to the Juvenile Justice system. Three percent of those referred had a first referral before their 11th birthday, increasing to 10% by 12 years of age, 23% by 13 years, and 48% by 14 years. Among the 1,858 referred subjects, 1,115 (60%) were referred for theft, 562 (30%) for a violent offense, and 223 (12%) for drug or alcohol offenses, while 224 (12%) had a referral for an offense other than these three.
The distribution of evaluated factors was not uniform by Alaska Native status or residence. The occurrence of reproductive health care, Child Protective Services referrals, and Juvenile Justice referrals was highest among Alaska Natives residing in Anchorage and lowest among Alaska Natives residing outside of Anchorage (Table 1) . Of 841 subjects with a reproductive health claim, 326 (39%) had one or more referrals to Child Protective Services during the study period (range 1 to 8, mean 1.9), 49 (5.8%) were referred for substantiated sexual abuse (range 1 to 3, mean 1.2), and 49 (5.8%) were referred for substantiated physical abuse (range 1 to 3, mean 1.3). There was a strong association between having a reproductive health claim and experiencing substantiated abuse by a caretaker (Table 2). The association with having a Child Protective Services referral was similar for all categories of reproductive health related claims.
A subject's age had an inconsistent effect on the likelihood of referral for abuse. Among subjects aged 10 to 11, 12 to 13, and 14 to 15 years when they experienced their first reproductive health-related claim, 16% (4 of 25), 52% (85 of 165), and 36% (237 of 651), respectively, received a Child Protective Services referral and 4.0% (1 of 25), 16% (27 of 165), and 10% (68 of 651) had substantiation of abuse.
While 326 (39%) of the 841 subjects with a reproductive health claim had a referral for abuse, many of these referrals occurred months before or after the claim. Among these 326 subjects, 82 (25%) received a referral within 1 month (before or after) of their first claim date, 139 (43%) within 3 months, and 194 (60%) within 6 months. A referral on or after the claim date occurred for 120 (37%) subjects (Fig. 2) .
Of 841 subjects with a reproductive health claim, 258 (31%) had one or more referrals to Juvenile Justice during the study period (range 1 to 103, mean 6.0) including 102 (12%) with a first referral for a violent offense (range 1 to 18, mean 3.1), and 147 (18%) for with a first referral for theft (range 1 to 65, mean 4.8). A strong association existed between reproductive health-related claims and Juvenile Justice referrals (Table 3) . This was true for all evaluated categories of Juvenile Justice referral and reproductive health-related claims.
The youngest subjects were least likely to have a Juvenile Justice referral. Among subjects aged 10 -11, 12-13, and 14 -15 years when they experienced their first reproductive health-related claim, 4.0% (1 of 25), 33% (55 of 165), and 31% (202 of 651), respectively, received a referral and 0% (0 of 25), 15% (25 of 165), and 12% (77 of 651) received a referral for a violent offense.
As with Child Protective Services referrals, Juvenile Justice referrals often occurred many months before or after the reproductive health-related claim (Fig. 2) . Of the 258 subjects that had a reproductive health-related claim and a referral to Juvenile Justice, 18 (7.0%) had their first referral within 1 month of their first medical claim, 64 (25%) within 3 months, and 163 (63%) within 12 months.
DISCUSSION
Numerous previous studies have taken a public health and prevention perspective, and documented that abuse is a substantial risk factor for subsequent adolescent pregnancy or sexually risky behavior. [1] [2] [3] [4] [5] In contrast, the current study adopted a clinical management perspective and documented that, among the youngest females of reproductive age and enrolled in Medicaid, seeking reproductive health care often occurred in association with recent physical or sexual aOR, adjusted odds ratio; 95% CI, 95% confidence interval. * Adjusted for days of Medicaid enrollment, age at first enrollment during the study period, race, and residence in Anchorage abuse by a caretaker and criminal behavior. Thirtynine percent of Medicaid-enrolled subjects who received reproductive health care had a referral to child protective services between 10 and 15 years of age, one in nine experienced substantiated physical or sexual abuse by a caretaker, and one in three were involved in criminal activity resulting in Juvenile Justice referral, often for violent offenses. Results were similar for all evaluated categories of reproductive health care. These data suggest that health care providers should have a high index of suspicion when a patient younger than 16 years presents for any type of reproductive health services and implement appropriate screening and referral.
Effective screening tools for the identification of violence have been developed [6] [7] [8] including a 3-question tool from the American College of Obstetricians and Gynecologists (Website: http://www.acog. o r g / d e p a r t m e n t s / d e p t _ n o t i c e . c f m ? r e c n o ϭ 17&bulletinϭ585; retrieved December 20, 2005) . The American Academy of Pediatrics recommends that questions related to domestic violence become part of routine anticipatory guidance (Website: http://aappolicy.aappublications.org/cgi/content/ full/pediatrics%3b101/6/1091; retrieved December 20, 2005) . Several recent reviews, however, have emphasized that data are lacking on the effectiveness of screening or other interventions in improv- ing health outcomes among persons experiencing abuse or neglect. 6, 7, 9 In the case of minors, a lack of documented effectiveness generally does not alter clinical management because a legal reporting requirement exists once abuse is suspected or confirmed. Nevertheless, data on intervention effectiveness would bolster the case for routine screening of lower income adolescents and younger females for sexual activity and the experience of abuse.
Criminal behavior and the experience of abuse often occurred well before or after seeking reproductive health care, indicating that sexual activity in this cohort often occurred within a general context of ongoing social disruption. Thus, prevention of abuse likely will require a comprehensive approach that addresses underlying issues such as violence, 10,11 drug abuse, [11] [12] [13] family disintegration, 14, 15 and mental health, 16, 17 including intervening during childhood.
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Clinicians serving the Medicaid-eligible population may have a role in this process by prospectively determining whether patients younger than 16 years are engaged in sexual activity and if so, initiating screening and referral (see recommendations below). Results from the current study cannot be extrapolated to the non-Medicaid population. Poverty may increase the risk of criminal behavior and experiencing abuse 19, 20 and the age at initiation of sexual activity. 21 Additionally, children and young teens may enroll in Medicaid because of intervention by a social services case manager whose original contact with the subject occurred after a referral for abuse, criminal behavior, or other social issues. Approximately 56% of study subjects were enrolled at ages older than 10 years (ie, rather than having a long previous history of enrollment), suggesting that this phenomenon may have occurred frequently. To the extent that this is true, it will increase the prevalence of adverse outcomes among the Medicaid population relative to the non-Medicaid population.
The current study had several other limitations. Abuse by noncaretakers (such as an intimate partner) was not evaluated because the Alaska Office of Children's Services has jurisdiction only over abuse by a caretaker. Previous studies have found that adolescents frequently experience noncaretaker abuse [22] [23] [24] but there is no readily available data source for these occurrences. Abuse may also have been underestimated because of failure of providers to screen, identify, and refer patients; lack of sufficient evidence to substantiate abuse; and insufficient resources to conduct investigations. Consequently, abuse rates presented here will substantially underestimate the overall experience of abuse in this population.
Racial and geographic differences in outcomes may reflect differences in diagnosis, referral, and access to care rather than true differences in occurrence. For example, Anchorage residents may have higher prevalences of Juvenile Justice outcomes because of the decreased availability of criminal justice system components in many rural Alaskan villages. Similarly, Alaska Natives may have higher rates of abuse outcomes because of improved diagnosis and referral among persons providing care and other services to the Alaska Native community.
The generalizability of results to areas other than Alaska will depend on whether these areas have similar populations and service implementation. For example, much of Alaska's population is rural and lives in areas with relatively poor access to law enforcement and State services. More urban locations might have fewer problems with this potential source for underestimating the true size of the association between reproductive health care and abuse or criminal behavior. In contrast, Alaska has a relatively well-funded State government; poorer rural states with less well-funded social services agencies might have more problems documenting the true size of associations. Finally, the size of associations might truly vary between Alaska and other areas based on such factors as Medicaid income eligibility limits (which vary by state) and differences in the behavior of unique subpopulations such as Alaska Natives.
Alaskan females aged 10 through 15 years enrolled in Medicaid who present for reproductive health services have a high risk of experiencing abuse by a caretaker and of engaging in criminal activity. Clinicians providing care to this population should consider routine screening for sexual activity and experience of violence and should adhere to mandatory reporting laws when child maltreatment is suspected or identified. Data documenting intervention effectiveness would substantially bolster the case for routine screening. Results were presented at mandatory reporter training and in a public health bulletin given to clinicians throughout the state. Recommendations included consideration of screening all Medicaid-eligible adolescent females for initiation of sexual activity, screening those who have initiated sexual activity for abuse using previously developed tools (http://www.acog.org/departments/dept_ notice.cfm?recno ϭ 17&bulletin ϭ 585; retrieved March 14, 2006) , and becoming familiar with community and other resources for intervening when abuse is identified, such as those provided by the American Academy of Pediatrics (http://aappolicy.aappublica-tions.org/cgi/content/full/pediatrics%3b101/6/1091; retrieved March 14, 2006) .
